Decomposition of Carbon Emission Reduction and Decrease Carbon of Industry in China by 张逸婷
学校编码：10384                                           密级 
学号：33120141151726                                          
 
 
 
 
 
 
 
 
硕士学位论文 
 
 
中国区域碳减排分解与行业减碳研究 
 
Decomposition of Carbon Emission Reduction and Decrease 
Carbon of Industry in China 
张逸婷 
 
 
 
指导教师姓名：彭荔红   教授 
              郁昂 助理教授 
专  业 名 称：环  境  管 理 
论文提交日期：2 0 1 7年 4 月 
论文答辩时间：2 0 1 7年 5 月 
 
 
 
 
2017年4月 
厦
门
大
学
博
硕
士
论
文
摘
要
库
厦门大学学位论文原创性声明 
 
本人呈交的学位论文是本人在导师指导下,独立完成的研究成
果。本人在论文写作中参考其他个人或集体已经发表的研究成果，均
在文中以适当方式明确标明，并符合法律规范和《厦门大学研究生学
术活动规范（试行）》。 
另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的
资助，在（               ）实验室完成。（请在以上括号内填写
课题或课题组负责人或实验室名称，未有此项声明内容的，可以不作
特别声明。） 
 
声明人（签名）：             
          年   月   日 
 
厦
门
大
学
博
硕
士
论
文
摘
要
库
厦门大学学位论文著作权使用声明 
本人同意厦门大学根据《中华人民共和国学位条例暂行实施办
法》等规定保留和使用此学位论文，并向主管部门或其指定机构送交
学位论文（包括纸质版和电子版），允许学位论文进入厦门大学图书
馆及其数据库被查阅、借阅。本人同意厦门大学将学位论文加入全国
博士、硕士学位论文共建单位数据库进行检索，将学位论文的标题和
摘要汇编出版，采用影印、缩印或者其它方式合理复制学位论文。 
本学位论文属于： 
（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 
（     ）2.不保密，适用上述授权。 
（请在以上相应括号内打“√”或填上相应内容。保密学位论文应
是已经厦门大学保密委员会审定过的学位论文，未经厦门大学保密委
员会审定的学位论文均为公开学位论文。此声明栏不填写的，默认为
公开学位论文，均适用上述授权。） 
 
声明人（签名）：             
          年   月   日   
厦
门
大
学
博
硕
士
论
文
摘
要
库
目录 
I 
 
目录 
目录 ..............................................................................................................I 
图表索引 ................................................................................................. VII 
摘要 ........................................................................................................... XI 
第 1 章 绪论 .............................................................................................. 1 
1.1 选题背景与研究意义....................................................................................... 1 
1.2 相关研究进展综述.......................................................................................... 2 
1.2.1 碳排放影响因素综述............................................................................ 2 
1.2.2 碳排放分配方法综述............................................................................ 3 
1.2.3 行业碳排放特征分析综述..................................................................... 4 
1.2.4 碳减排有关机制和政策综述................................................................ 5 
1.2.5 研究综述小结........................................................................................ 6 
1.3 研究内容、方法、技术路线.......................................................................... 7 
1.3.1 研究内容................................................................................................ 7 
1.3.2 研究方法................................................................................................ 7 
1.3.3 技术路线................................................................................................ 8 
第 2 章 碳排放影响因素与减排分解方法 ............................................ 10 
2.1 碳排放计算方法............................................................................................. 10 
2.2 碳排放影响因素............................................................................................. 12 
2.2.1 碳排放影响因素类型.......................................................................... 12 
2.2.2 碳排放影响因素分析方法.................................................................. 13 
2.3 区域碳减排分解方法.................................................................................... 16 
2.4 产业部门碳减排责任研究方法.................................................................... 21 
第 3 章 中国碳排放现状与节能减排目标 ............................................ 23 
3.1 中国经济发展现状........................................................................................ 23 
3.1.1 中国经济发展现状.............................................................................. 23 
3.1.2 区域经济发展现状.............................................................................. 24 
厦
门
大
学
博
硕
士
论
文
摘
要
库
目录 
II 
 
3.2 中国能源消耗现状........................................................................................ 26 
3.2.1 能源消费状况...................................................................................... 26 
3.2.2 能源消费结构...................................................................................... 28 
3.2.3 区域能源消费现状.............................................................................. 30 
3.3 中国碳排放现状............................................................................................. 33 
3.4 中国节能减排目标........................................................................................ 36 
3.4.1 全国性约束目标.................................................................................. 37 
3.4.2 各地区能耗、碳排放“双控”目标 ...................................................... 38 
第 4 章 中国碳排放影响因素研究 ........................................................ 40 
4.1 灰色关联分析法变量选取及数据来源........................................................ 40 
4.2 灰色关联分析法计算过程............................................................................ 40 
4.3 灰色关联分析法结果分析............................................................................ 42 
4.4 LMDI 因素分解法及数据来源 ..................................................................... 44 
4.5 LMDI 因素分解法计算过程 ......................................................................... 45 
4.6 LMDI 因素分解法结果分析 ......................................................................... 46 
4.6.1 因素变化程度分析.............................................................................. 46 
4.6.2 因素变化贡献率分析.......................................................................... 48 
4.7 本章小结........................................................................................................ 49 
第 5 章 中国碳减排分解与行业减碳分析 ............................................ 50 
5.1 数据来源与处理............................................................................................ 50 
5.1.1 人口总量.............................................................................................. 50 
5.1.2 国内生产总值（GDP）...................................................................... 51 
5.1.3 能源消费总量....................................................................................... 51 
5.1.4 初始碳排放控制目标分解方案.......................................................... 52 
5.2 基于 DEA 模型的“十三五”省际减排方案效率评价 .................................. 55 
5.3 基于 ZSG-DEA 模型的中国区域减排方案优化 ........................................ 57 
5.3.1 ZSG-DEA 模型计算过程 .................................................................... 57 
5.3.2 ZSG-DEA 模型计算结果分析 ............................................................ 59 
5.3.3 ZSG-DEA 模型计算验证性结果 ........................................................ 65 
厦
门
大
学
博
硕
士
论
文
摘
要
库
目录 
III 
 
5.4 基于低碳发展弹性系数的行业现状碳减排压力分析................................ 66 
5.4.1 数据选取与方法说明.......................................................................... 68 
5.4.2 重点工业分行业选择.......................................................................... 70 
5.4.3 重点工业分行业低碳发展系数计算结果及分析.............................. 73 
5.5 本章小结........................................................................................................ 81 
第 6 章 研究结论与展望 ........................................................................ 82 
6.1 研究结论........................................................................................................ 82 
6.2 减排政策建议................................................................................................ 84 
6.2.1 基于国家层面的减排政策建议.......................................................... 84 
6.2.2 基于区域层面的减排政策建议.......................................................... 85 
6.3 研究特色........................................................................................................ 87 
6.3.1 研究视角的创新性............................................................................... 87 
6.3.2 研究方法的综合性............................................................................... 87 
6.3.3 实证研究的政策指导意义................................................................... 87 
6.4 不足与展望.................................................................................................... 87 
参考文献 .................................................................................................. 89 
附录 ........................................................................................................... 94 
致谢 ........................................................................................................... 95 
厦
门
大
学
博
硕
士
论
文
摘
要
库
contents 
IV 
 
Contents 
Contents .................................................................................................... IV 
List of Tables and Figures ......................................................................... IX 
Abstract ................................................................................................... XIII 
Chapter 1 Instruction .................................................................................. 1 
1.1 Background and Significance ........................................................................... 1 
1.2 Research process review ................................................................................... 2 
1.2.1 Carbon emission influencing factors review........................................... 2 
1.2.2 Carbon emission allocation methods review .......................................... 3 
1.2.3 Feature analysis review of industrial carbon emission ........................... 4 
1.2.4 Carbon emission reduction mechanism and policies review .................. 5 
1.2.5 Summary ................................................................................................. 6 
1.3 Contents, Approaches and Technical Route ...................................................... 7 
1.3.1 Contents .................................................................................................. 7 
1.3.2 Approaches .............................................................................................. 7 
1.3.3 Technical Route ....................................................................................... 8 
Chapter 2 Carbon emission influencing factors and allocation methods 
methods ..................................................................................................... 10 
2.1 Carbon emission concept and computing method .......................................... 10 
2.2 Carbon emission influencing factors .............................................................. 12 
2.2.1 Types of carbon emission influencing factors ....................................... 12 
2.2.2 Analytical methods of carbon emission influencing factors ................. 13 
2.3 Carbon emission reduction allocation methods in regions ............................. 16 
2.4 Responsibility of industrial Sector carbon emission reduction....................... 21 
Chapter 3 Carbon emission and energy saving and emissions reduction 
targets in China ......................................................................................... 23 
3.1 Economic development situation in China ..................................................... 23 
厦
门
大
学
博
硕
士
论
文
摘
要
库
contents 
V 
 
3.1.1 Economic development status quo in China ......................................... 23 
3.1.2 Analysis of economic development status quo in regions .................... 24 
3.2 Energy consumption in China ......................................................................... 26 
3.2.1 Energy consumption situation ............................................................... 26 
3.2.2 Energy consumption structure .............................................................. 28 
3.2.3 Energy consumption in regions ............................................................ 30 
3.3 Carbon emission in China ............................................................................... 33 
3.4 Energy saving and emissions reduction targets in China................................ 36 
3.4.1 Constraint object in nationwide ............................................................ 37 
3.4.2 Energy consumption and carbon emission targets in regions ............... 38 
Chapter 4 Study on carbon emission influencing factors in China .......... 40 
4.1 Variant selection and data sources of gray relative analysis method .............. 40 
4.2 Computational process of gray relative analysis method ............................... 40 
4.3 Result analysis of gray relative analysis method ............................................ 42 
4.4 LMDI decomposition analysis and data sources ............................................ 44 
4.5 Computational process of LMDI decomposition analysis .............................. 45 
4.6 Result analysis of LMDI decomposition analysis .......................................... 46 
4.6.1 variation degree of factors .................................................................... 46 
4.6.2 Contribution rate of factors ................................................................... 48 
4.7 Summary ......................................................................................................... 49 
Chapter 5 Carbon emission reduction allocation and industry analysis in 
China ......................................................................................................... 50 
5.1 Data sources and processing ........................................................................... 50 
5.1.1 Total population .................................................................................... 51 
5.1.2 GDP....................................................................................................... 51 
5.1.3 Total energy consumption ..................................................................... 52 
5.1.4 Carbon emission initial control objectives ............................................ 53 
5.2 Efficiency evaluation in different provinces of carbon emission reduction 
based on DEA models in 13th Five-Year Plan ..................................................... 55 
厦
门
大
学
博
硕
士
论
文
摘
要
库
contents 
VI 
 
5.3 Optimizing of carbon emission reduction scheme based on ZSG-DEA model 
in China ................................................................................................................. 57 
5.3.1 Computational process of ZSG-DEA model......................................... 57 
5.3.2 Result analysis of ZSG-DEA model ..................................................... 59 
5.3.3 Verifying Outlook based on ZSG-DEA model ..................................... 65 
5.4 Stress analysis of industrial carbon emission reduction based on low-carbon 
development elasticity coefficient ........................................................................ 66 
5.4.1 Data sources and method statement ...................................................... 68 
5.4.2 Selection of the key sub-industry .......................................................... 70 
5.4.3 Result analysis of the key sub-industry ................................................ 73 
5.5 Summary ......................................................................................................... 81 
 Chapter 6 Conclusions and suggestions ................................................. 82 
6.1 Conclusions ..................................................................................................... 82 
6.2 Policy suggestions ........................................................................................... 84 
6.2.1 Proposal for Carbon emission reduction policies in country level ....... 84 
6.2.2 Proposal for Carbon emission reduction policies in regional level ...... 85 
6.3 Characteristics ................................................................................................. 86 
6.3.1 Innovative point of view ....................................................................... 86 
6.3.2 Comprehensive methods ....................................................................... 87 
6.3.3 Significance of the case study ............................................................... 87 
6.4 Drawback and future work.............................................................................. 87 
References ................................................................................................. 89 
Appendix ................................................................................................... 94 
Acknowledge ............................................................................................ 95 
 
 
 
 
厦
门
大
学
博
硕
士
论
文
摘
要
库
图表索引 
VII 
 
图表索引 
图 2-1 1990-2010 年温室气体排放组成 ............................................................. 10 
图 2-2 DEA 技术效率 .......................................................................................... 17 
图 2-3 比例减少原则下的 ZSG-DEA 边界 ....................................................... 21 
   图 3-1 2005-2015 年中国国内生产总值与人均 GDP 变化……………………24 
图 3-2 2005-2015 年中国产业结构变化 ............................................................. 24 
图 3-3 2005、2010 和 2015 年中国各省市 GDP 所占比重变化趋势 .............. 25 
图 3-4 2015 年中国各省市产业结构及人均 GDP 对比图 ................................ 26 
图 3-5 1984-2015 年中国能源消费与 GDP 概况 ............................................... 27 
图 3-6 1984-2015 年中国能源消费与 GDP 增长率变化 ................................... 27 
图 3-7 1978-2015 年中国一次能源消费变化状况 ............................................. 28 
图 3-8 1978-2015 年中国一次能源消费结构变化 ............................................. 29 
图 3-9 2015 年世界主要国家能源消费结构比较 .............................................. 30 
图 3-10 1990-2015 年各省区能源消费变化 ....................................................... 31 
图 3-11 1990-2015 年各省市能源消费量占中国比重分级对比图 ................... 32 
图 3-12 全球温室气体年均浓度变化图 ............................................................ 33 
图 3-13 全球平均地表温度变化 ........................................................................ 34 
图 3-14 1965-2015 年世界二氧化碳排放量及增长率 ....................................... 35 
图 3-15 1965-2015 年中国二氧化碳排放量及增长率 ....................................... 36 
图 3-1 中国节能减排目标 ................................................................................... 36 
图 4-1 2005-2015 年中国二氧化碳排放总量变化趋势 ..................................... 47 
图 4-2 2005-2015 年各影响因素变化 ................................................................. 49 
图 5-1 2020 年及 2030 年各省市人口比例 ........................................................ 50 
图 5-2 Matlab2015 建模求解过程 ....................................................................... 58 
图 5-3 ZSG-DEA 调整方案地区分级图 ............................................................. 64 
图 5-4 调整前后四大经济分区碳排放比重对比 .............................................. 65 
图 5-5 碳交易试点地区市场份额占比图 .......................................................... 67 
图 5-6 全国二氧化碳工业分行业排放趋势 ...................................................... 72 
图 5-7 2014 年四大经济分区九大行业碳排放比重对比图 .............................. 74 
厦
门
大
学
博
硕
士
论
文
摘
要
库
图表索引 
VIII 
 
图 5-8 16 省市九大行业碳排放比重对比图 ...................................................... 78 
图 5-9 九大行业脱钩判定及碳排放比重图 ...................................................... 79 
 
表 2-1 三大主要能源碳排放系数 ...................................................................... 11 
表 2-2 碳排放影响因子研究概况 ...................................................................... 12 
表 3-1 各地区能源消费及碳排放强度目标……………….………………….39 
表 4-1 2005-2015 年中国碳排放量、人口、GDP 及能源消费量 .................... 41 
表 4-2 无量纲化处理结果 .................................................................................. 41 
表 4-3 碳排放影响因素关联度结果 .................................................................. 42 
表 4-4 LMDI 分解法数据统计表格 .................................................................... 45 
表 4-5 LMDI 分解法计算结果 ............................................................................ 46 
表 4-6 各影响因素贡献率 .................................................................................. 46 
表 5-1 主要年份各省市实际 GDP ..................................................................... 51 
表 5-2 能源消耗控制指标 .................................................................................. 53 
表 5-3 2020 年及 2030 年初始碳排放总量分配 ................................................ 54 
表 5-4 变量描述性表格 ...................................................................................... 55 
表 5-5 “十三五”省际减排方案效率评价结果 .................................................... 55 
表 5-6 “十三五”省际减排方案优化分配及迭代结果 ........................................ 61 
表 5-7 优化方案各省市实际减排约束与“十三五”减排方案对比 ................... 63 
表 5-8 2030 年省际减排方案效率评价结果 ...................................................... 66 
表 5-9 各类能源二氧化碳排放系数 .................................................................. 69 
表 5-10 行业名称 ................................................................................................ 70 
表 5-11 碳交易试点地区覆盖行业统计 ............................................................ 71 
表 5-12 16 省市重点工业行业低碳发展弹性系数及碳排放比重结果 ............ 76 
表 5-13 九大行业分解重点地区结果 ................................................................ 80 
厦
门
大
学
博
硕
士
论
文
摘
要
库
List of Tables and Figures 
IX 
 
List of Tables and Figures 
Figure 2-1 The composition of Greenhouse Gas Emissions ................................. 10 
Figure 2-2 The DEA technical efficiency ............................................................. 17 
Figure 2-3 The ZSG-DEA boundary in scale down principle .............................. 21 
Figure 3-1 The change of GDP and per Capita GDP in China…..……….……..24 
Figure 3-2 The variation of industrial structure in China……………………..…24 
Figure 3-3 The share of GDP proportion of different provinces……………..….25 
Figure 3-4 The comparison of industrial structure and per Capita GDP between 
different provinces in China……….…………………………………………….26 
Figure 3-5 The energy consumption and GDP of China during 1984 to 2015….27 
Figure 3-6 The growth rate of energy consumption and GDP in China ............... 27 
Figure 3-7 The primary energy consumption of China from 1978 to 2015 .......... 28 
Figure 3-8 The primary energy consumption structure of China ......................... 29 
Figure 3-9 The energy consumption structure of primary countries in 2015……30 
Figure 3-10 The change of energy consumption in different provinces………...31 
Figure 3-11 The comparison of the energy consumption of different provinces 
accounts for the total country between 1990 and 2015......................................... 32 
Figure 3-12 The annual mean concentration of greenhouse gases in the world ... 33 
Figure 3-13 The average surface temperature of the world .................................. 34 
Figure 3-14 The carbon dioxide emissions and growth rate around the world .... 35 
Figure 3-15 The carbon dioxide emissions and growth of China ......................... 36 
Figure 3-16 The energy saving and emission reduction targets of China ............. 36 
Figure 4-1 The variation trend of carbon dioxide emissions in China ................. 47 
Figure 4-2 The change of influencing factors from 2005 to 2015 ........................ 49 
Figure 5-1 The population proportion of all provinces and cities ........................ 50 
Figure 5-2 The modeling solution procedure in Matlab2015 ............................... 58 
Figure 5-3 The regions graduated results of ZSG-DEA adjustment scheme ........ 64 
Figure 5-4 The comparison of carbon emissions proportion in four economic 
regionalism between before and after scheme ...................................................... 65 
厦
门
大
学
博
硕
士
论
文
摘
要
库
List of Tables and Figures 
X 
 
Figure 5-5 The market share in carbon trading pilot areas .................................. 67 
Figure 5-6 The carbon emissions of sub-industry in China ....................................... 72 
Figure 5-7 The comparison of the 9 sub-industry carbon emissions proportion ........ 74 
Figure 5-8 The share of carbon emissions of 9 industries in 16 provinces and cities 78 
Figure 5-9 The result of carbon emissions decoupling and proportion ...................... 79 
 
Table 2-1 The carbon emissions coefficient of the three primary energys ............... 11 
Table 2-2 Review of carbon emission influencing factors ......................................... 12 
Table3-1 The energy saving and emissions reduction targets………………………….39 
Table 4-1 The carbon emissions, population, GDP and energy consumption ............ 41 
Table 4-2 The result of dimensionless method ........................................................... 41 
Table 4-3 The correlation of carbon emission influencing factors ............................. 42 
Table 4-4 The data statistics form of LMDI ............................................................... 45 
Table 4-5 The computation of LMDI ......................................................................... 46 
Table 4-6 The contribution rate of influencing factors ............................................... 46 
Table 5-1 The real GDP of all provinces and cities in primary years......................... 51 
Table 5-2 The controlling indicators of energy consumption .................................... 53 
Table 5-3 The original carbon emissions allocation in 2020 and 2030 ...................... 54 
Table 5-4 The descriptive variable form .................................................................... 55 
Table 5-5 The efficiency evaluation of carbon emission reduction ........................... 55 
Table 5-6 Optimizing of carbon emission reduction scheme ………………………61 
Table 5-7 The comparison between the real constraint and 13th Five Year Plan of 
carbon emissions reduction..………………………………………………………..…….…63 
Table 5-8 The efficiency evaluation of carbon emission reduction  ......................... 66 
Table 5-9 The carbon emissions coefficient of different energys .............................. 69 
Table 5-10 The firm name .......................................................................................... 70 
Table5-11 The sheathed industy of carbon trading pilot areas ................................... 71 
Table 5-12 The result of low-carbon development elasticity coefficient and carbon 
emission proportion of the key sub-industry in 16 provinces and cities .................... 76 
Table 5-13 The key regions of 9 industries ................................................................ 80 
厦
门
大
学
博
硕
士
论
文
摘
要
库
摘要 
XI 
 
摘要 
随着工业化进程不断加快，国民经济的飞速发展同时消耗了大量的能源，化
石燃料的燃烧导致过多的二氧化碳被释放，使全球平均气温不断上升，各种极端
天气频繁出现，人类生存的环境进一步受到了威胁。为应对气候变化挑战，国内
外纷纷提出节能减排的阶段性目标，并采取相应的行政手段和市场手段。中国已
计划二氧化碳排放（以下简称碳排放）强度在 2015 年的基础上下降 18%，并承
诺在 2030 年前尽早达峰。面对巨大的减排压力，本论文选题研究中国碳排放的
影响因素、省际减排分解和行业减碳特征，这将关系到“十三五”时期节能减排
目标的可达性及政策的制定方向，更关系到中国经济、社会、能源的长期可持续
发展。 
本文在全面综述碳排放相关研究成果和主要分析方法的基础上，从国家层面
和区域层面分析中国经济、能源和碳排放的现状，运用灰色关联分析法测度了
2005-2015 年中国碳排放与人口、能源消费和生产总值之间的关联性，结果显示
煤炭消费和石油消费与碳排放的相关性是最大的；通过对数平均迪氏分解法
（Log-Mean Divisia Index Method，LMDI）分析了各影响因素的作用方向和大小，
结果显示：经济效应对碳排放有主导增加的作用，人口促进碳排放的增长，但作
用强度并不大；能源强度和碳排放强度起着减排的作用，其中以能源强度为主。
说明国家在制定减排工作计划时，重点应放在能源结构的改善，即清洁能源比重
的提高，这也符合中国石油和天然气储量不高的实际情况；另一方面，稳定经济
增速的情况下，应投入资本来提高能源利用效率，在能源开发利用过程中降低碳
排放总量。 
基于国家有关节能减排政策及区域减排约束，采用数据包络分析方法（Data 
Envelopment Analysis，DEA）中的 BCC 模型对 2020 年国家原始碳排放分配方案
进行效率评价，结果显示原始 DEA 效率仅为 0.7409，由此判断原方案在效率视
角未达到最优在此基础上引入总量固定的零和收益（ZSG-DEA）模型，通过多
次迭代计算对方案进行优化调整，使中国 30 省市的 BCC 效率与 ZSG-DEA 效率
全部达到 1，即有效边界。基于优化方案的结果按照“十三五”期间减排压力将
全国分为 ABCD 共 4 类地区，其中 A 类地区为碳排放强度比起 2015 年不需下降，
反而可以上升的；D 类地区则囊括了减排压力最大的省市，碳排放强度降幅大于
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40%。该减排方案的确立可为各地区提供明确的减排目标，为实现该目标，需要
采取碳排放交易等市场减排手段。此外，本文核算了 1990 年起全国各工业分行
业的碳排放量，结合碳交易试点地区所覆盖的行业范围，选择九大重点行业作为
研究对象，分析了 2014 年 16 个省（直辖市）的重点分行业碳排放特征，并从经
济分区的角度探讨了其分布的特点。运用低碳发展弹性系数衡量 16 个省（直辖
市）的重点分行业的低碳发展能力，对照相应的碳排放比重，为具体分行业选取
减排的一级重点地区和二级重点地区。启动全国碳市场交易，可从重点减排地区
出发，力求将这些地区所对应的行业的碳排放调整为与经济增长逐渐脱钩的理想
状态，缩小地区之间的减排差距。最后结合研究结果和中国特色国情从国家层面
和区域层面提出了有关减排的政策建议。 
 
 
关键词：中国；碳减排； ZSG-DEA；脱钩发展；政策建议 
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Abstract 
With the accelerating process of industrialization, the rapid development of the 
national economy consumes lots of energy, which has led to the release of excess 
carbon dioxide, increasing the global average temperature; with all kinds of extreme 
weather cropping up frequently, human survival environment has been further 
threatened. In this context, at home and abroad, the stage of energy saving and 
emission reduction targets have been put forward, along with the appropriate 
administrative means and market means. China has proposed: per unit GDP carbon 
emissions will be reduced by 18% on the basis of the ones of 2015, and reach the peak 
as early as 2030, as it has promised. Under the tremendous pressure of reducing 
emissions, this paper researches China's carbon emissions factors, allocation of 
emission reduction and industry characteristics, which will be related to the 
reachability of energy saving emission reduction targets, policy direction and 
economic, social and energy long-term sustainable development. 
Based on the literature review of researches relating carbon emissions and the 
main analyzing methods of them, this paper analyzes the present situation of Chinese 
energy consumption, economic growth and carbon emissions at the regional and 
national levels; the correlation between Chinese carbon emissions, population, energy 
consumption and GDP is measured by gray relational analysis. The results show that 
there is a largest correlation between coal consumption, oil consumption and carbon 
emissions. With the direction and value of each influencing factor being analyzed by 
the Logarithmic Mean Divisia Index (LMDI), the results show that the economic 
effect has a dominant effect on the carbon emission, and the population has been 
promoting the growth of carbon emission, while the intensity is not strong; carbon 
emission influences the reducing emissions, while the energy intensity plays a main 
role. It means, on one hand, China should pay more attention to improve energy 
structure when planning emissions reduction, the focus of which should be put on 
improving the energy structure, namely, the increasing of the proportion of clean 
energy, conforming to the fact that oil and gas reserves are not high in China. On the 
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